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The present invention relates fo electrical 
sound reproducing apparatus and bas for ifs 
general object the improvement of that part of 
said apparatus which is employed for .sensing 
the mechanical undulations of the record and 
translating the same into an electrical energy 
wave. This portion of the apparatus, commoniy 
termed a tone arm, normally comprises an arm 
which is pivotally mounted ai one of ifs ends for 
movement about horizontal and transverse axes 
whereby a record groove engaging stylus pro- 
jecting from a mechanical-electrical transducer 
carried by the other end of the arm is caused 
fo track the record groove across the face of 
the record. Of the two recording systems now 
generally in use, one requires the record disc 
fo rotate ai a speed of approximately 78 1. P. M. 
and the stylus fo bave a tip radius of 3 rnils 
while the other utilizes a 33/3 1. P. M. record 
speed and requires a smaller stylus of approxi- 
mately 1 mil tip radius. If is the primary ob- 
ject of the present invention fo provide improved 
tone arm constructions wherein a single arm 
may be alternately employed for either type of 
record, wherein the required "change-over" may 
be quicMy and easily accomplished by the oper- 
ator, and wherein the general arrangements of 
the combined mechanical arm and transducer 
assembly are such that the extended range of 
use of the apparatus is ruade possible with a 
minimum of additional cost. 
Another and more specific object of the inven- 
tion is the provision, in a tone arm of the kind 
having a pair of separate styli for selective al- 
ternate use, of a simple and economical arrange- 
ment for automatically changing the pressure 
exerted by the stylus on the record simulta- 
neously with the interchanging of said styli into 
and out of operative position. 
The rst mentioned and broader object of the 
invention is accomplished by constructing a 
pickup cartridge housing a mechanical-electrical 
transducing element and out of which projects 
a pair of record-engaging stYli in divergent rela- 
tion but both having operative connection with 
said element, and by pivotally mounting said 
cartridge in the outer free end of the supporting 
arra so that either one or the other of the styli 
raay be selectively brought into proper position 
for engagement with the record. The second 
and more specific object of the invention is ac- 
complished by employing spring or equivalent 
means fo control the downward pressure exerted 
by the stylus on the record and by providing 
raeans coupled with and operative upon pivotiug 
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of the cartridge fo vary tension in the spring for 
effectiveness of the equivalent means. 
The above and other objects and advantages 
of the invention will become apparent upon con- 
5 sideration of the following detafled specification 
and the accompanying drawing wherein there 
are disclosed certain preferred embodiments of 
the invention. 
In the drawing: 
10 Figure 1 is a longitudinal section through a 
universal tone arra constructed in accordance 
with the principles of our invention; 
Figure 2 is a bottom plan view of the tone arm 
of Figure 1; 
15 Figure 3 is an end view of the arra of Figure 1; 
Figures 4 and 5 are perspective views of the 
ïront portion and of the rear portion including 
raounting raeans, respectively, of a pivoted car- 
tridge supporting saddle utilized in the assembly 
2O of Figure 1; 
Figure Sa is a longitudinal section through the 
pickup cartridge used in the assembly of Figure 1; 
Figure 6 is a side elevation, with parts broken 
away, of the free end portion of a modifled 
25 form of tone arm constructed in accordance 
with out invention; 
Figure 7 is a transverse section taken along 
the lines VII--VII of Figure 6; 
Figure 8 is a longitudinal section through 
30 the pickup cartridge utilized in the assembly of 
Figure 6; 
Figures 9 and 10 are transverse sections taken 
along the lines IX--IX and X--X of Figure 8; 
Figure 11 is a side.elevation, with parts broken 
5 away, of the free end portion of a further raodi- 
fied forra of tone arra constructed in accordance 
with our invention; 
Figure 12 is a bottora plan view of the arm 
of Figure 11; and 
40 Figure 13 is an end view of the arm of Figure 
11. 
leferring first to Figures 1 through 5, refer- 
ence numeral 0 designates a mounting post in 
45 which is rotatably supported a tube  carring 
af ifs upper end a bracket 2 having side ears 
3'and an upwardly extending arm 4. Pivotal- 
iy connected fo the ears 3 as by means of pin 
5 for example, is the body 6 of the arm which 
50 is preferably of cast construction having the 
curvature and strengthening ribs shown and 
which is of hollow-construction, being open 
along ifs bottom. Body meraber  is provided 
af ifs outer or free end with an enlarged cavity 
55 7, a round aperture  at ifs outer end, and a 
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downwardly directed boss 19 forming, in effect, 
the rear wall of the cavity 
An L-shaped bracket 20 is rigidly secured to 
the boss 19 by the screw 21, for example and the 
vertical leg of the bracket 20 extends downwardly 
and has a centrally disposed aperture which is 
in substantial alignment with the aperture 16. 
We provide a saddle 2 preferably formed of a 
strip of metal and having an integral rear flange 
22 which overlies the vertical leg of the bracket 
20 and which has a centrally disposed aperture 
in alignment with the aperture in such leg. An 
eyelet 23 is employed to pivotally interionneit 
the saddle 2 and bracket 20. The-forward end 
of the saddle 21 is formed.with-an,:oiï.-set but 
longitudinally disposed tine(24 over =which, 
tightly fitted an operating, knob 25 having a Ey- 
lindrioEal shank received in the aperture 0 to 
thereby provide a second bearing point:ïor the 
saddle 2. As shown, the knob 26 is at the for- 
-ward .or outer free .end-.of the .tone:arm and 
therefore readfly .accessible for- observation.and 
.maripulation. The knob is intended .tobe rocked 
/back-and  forth through 180 ,degrees.and as 
:.dicated-on the .drawing,-snitable indicia may-.be 
 inscribed- on the -wing of the- knob to. indicate 
=which .type of record the assembly, is prepared 
to play. 
Rigidly secured to the saddle 21 by means of 
the screws 20, for example, is the cartridge 27, 
.which.is shown more in detail in. Figure Sa, com- 
prising a.casing-20-mounting a piezo-electric 
: crystal: 2{} =which .is clamped at -one: end..and is 
coupled at its other end with a drive-rod 30. 
/iBo_th the upper and lower walls of, the casing 
are apertured to .accommodate tubular chucks 
.:3. which are-rigidly c0nnected-to the rd 30-and 
-:whiCh :dctachably. mount the record- engaging 
 styli:32. By referring more:particularly -to Fig- 
ure 4 it will be noted that the saddle'21 is formed 
:with.an enlar.ged.aperture 33 to accommodate 
.:one: of :the  chucks 31 .and associated, styli- 32 and 
,.with. a-pair Of- tapped .-holes  to receive the 
.screws: 26. : It should-be .understood .that in- nor- 
.mal/practice one of-the stFli:32 will be provided 
with a 1 mil tip while the other with a-3-mil tip 
..sa that by simply turning-the cartridge over by 
manipulation of £he :kneb 26 the assembly may 
be..conditioned for:plaFing .the other of. the two 
.kinds of records mentioned above. -It should 
also be observed that the axis of the aperture 
l:.and.eyelet23 passes snbstantially through the 
center of. the cartridge. 27.so- that irrespective of 
w.hich stylus is in dow.nward playing-position the 
arm .will bave approimately, the saine spacing 
abov the record surface. 
The means to automaticallF change .the down- 
-ward-pressure exerted .by the stylus .upon .manip- 
ulation of the knob 25 and the consequent over- 
. tu_vning of the cartridge 27 will now be described. 
Bracket 20 is formed with an integral side flange 
. 6 having a slot 36 in its ïorard end portion and 
She saddle 2l is provided.with a transverse cor- 
rugation.37 in alignment with the inner end of 
the slot 36. Alorg the side edge of the saddle 
 :2l opposite the fiange 3 and at the corrugation 
-37. is a small uPstanding lug30 ' to which is se- 
 cured a looped, end,30 of a cord. 0. which passes 
. through, the corrugatien 3, through the-slot 
-and.thence extends longitudinally rearward in 
.the .arm body 16..The.rear end of the cord 40 
-is connected to one end of a small cofl spring 
.:-4l,.the opposite end of which .is connected to 
:.the .extension 14 of the.bracket 12. Since the 
 spring ._4l is- positioned considerably, above the 
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pivot pin 13 the action of the spring 41 tends 
fo raise the free end of the arm 10 and, of course, 
the force exerted is proportional to the tension 
in the spring. By referring now to Figure 5 it 
5 will be obvious that if the saddle 21 is turned 
about the axis of the eyelet 23 in a clock-wise 
direction, as viewed in the figure, the cord 40 
will .be drawn through the slot .36 and 'the spring 
 will.be further tensioned to increase the up- 
10 ward force exerted on the free end of the arm 
.;thereby decreasing the downward force exerted 
 by the stylus on the record. 
To limit heextent of pivotal movement of 
the .saddle21 in either of its two limiting posi- 
.15..tions, we may.provide the vertical flange of the 
" bracketï20with.a pair of integral shoulders 42 
which are arranged tobe engaged by an integral 
rearwardly-turned lug 43 formed on the flange 
22.of..the saddle 2. Shoulders 42 are so posi- 
i0 tioned that the saddle21 can turn only through 
,180.dçgrees in one directionfrom the position 
shown in.Figure 5, 
.In..the embodiment .of. the invention shown in 
Figures 6 through 10 the outer end portioni60.of 
25 .the tone .arm , may be simply a-.leng.th of light- 
 weight  tubing and it should, be understood that 
in-actual practice the opposite end of the tube.60 
will. be. suitably mounted -by.means,. not shown, 
 whereby the arm can .pivot about horizontal and 
3O vertical - axes.- as is common, in this art. Rigidly 
secured in the-tube 60-is.an insulating-disc 61 
 which mounts on its front face a pair of. arcuately 
disposed contacts 62 and which are connected by 
conductors extending through- the  disc,.to .the 
35 lead-in wires  63..Adapted to  be slid. into the 
open-outer end-of the tube 60 outwar.dly of. the 
disc 6 and tobe rotated in the tube is-a-pick-up 
cartridge comprised of a tubular casing-64 which 
 may- bemadeof metal and .w.hich- has a qarge 
40 arcuately-disposed .aperture 66-in its lower .wall 
and .a,small aperture  in- its -upper wall, both 
disposed.in the forward hall-of-the casing 64. 
Tightly:received .in' the-rear, end-.portion of the 
tubular, casing: 4 is a plug 7 formed.of insulat- 
- ing material ' and- having, two integral forwardly 
'» .extending bifurcations-8. Clamped between the 
biïurcations . 60_ is an  end of. a  piezo-electric, crys- 
tal element:9-suitable:rubber wedge blocks'60 
being eiployed to firmly lock the crystal-element 
50in proper .position. Also supported inand on the 
plug 67 is a pair of spaced terminal connectors 
61 which are adapted fo engage the-arcuate con- 
£acts 62 to establish electrical connection between 
. the crystal and the conductors 63, iVbeingnoted 
55' that in the cartridge assembly foil leads,from 
the crystal element: 9 are connected to .the ter- 
minals il in accordance wth usual practice. 
-Tightly received in the forward end of: £he 
housing 54 is a second plug 02 vhich bas an en- 
60 larged outer exposed end portion. 3 and a .bore 
 6extending outwardly from its inner face. -The 
bore 64 is centrally disposed and received therein 
is a pair of spaced rubber sleeves 65 in which is 
journaled a. drive shaft 06 having at its rear end 
65 a clamp6ï for engaging the orward'end. of the 
crystal element 9. Plug 02 is also provided with 
a radial tapped hole-08 to receive a short 
thregded pin: 69. which extends inwardly through 
: the.aperture 66 of the casing 6. 
70 The for.ward end portion of the.tube60 is pro- 
vided .with an. arcuate slot- ]0 (sec Figure 6) of 
. predetermined circumferential dimension where- 
by the cartridge _4 will be retained in the 
tube : 6 and.have limited, rotational movement 
75 therein, 
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Rigidly connected fo the drive rod 66 and ex- 
tending downwardly therefrom in divergent rela- 
tion is a pair of tubular sockets 7 , each adapted 
fo frictionally receive the mounting shank 72 of 
a record engaging stylus 6}. One of these styli 
may be suitable for one type of record groove 
whfle the other is suitable for another type so 
that upon simply rotating the cartridge 54from 
one fo the other of ifs limiting positions the tone 
arm may be readied for playing a record of other 
characteristics. If should be understood that the 
various parts are so relatively positioned and 
dimensioned that when the cartridge is rotated 
as far as if will go in one direction one of the styli 
8} will be positioned in operative playing relation 
above the record surface while upon the cartridge 
being rotated fo the other of ifs limiting posi- 
tions either by grasping the knob 63 or by en- 
gaging the pin 69 the other of the styli will be 
so iositioned. Suitable indicating means, hot 
shown, may be employed fo show which type of 
styli is in operative playing position af any one 
rime. 
In the embodiment of the invention illustrated 
in Figures 11, 12 and 13 the transducer cartridge 
comprises a small rectangular case 83 in which 
is mounted the usual crystal, hot shown, and the 
drive rod therefor, also hOt shown. Rigidly but 
detachable secured in or fo such drive rod is a 
stylus assembly having a tip-carrying irm 84 
extending outwardly fo adjacent one edge of the 
casing 83 and a similar arm extending outward- 
ly to adjacent an opposite edge of the casing. 
Each arm 84 carries a record-engaging stylus tip 
85 and again one of the tips may be ground for 
one type of record while the other tip is prepared 
for another type of record. If should be under- 
stood that, as viewed in Figure 12, the transducer 
is operated by vibrating either of the arms 84 about the axis of the drive rod as indicated af 88. 
The cartridge thus described is arranged fo be 
inserted in a carrier 87 mounted on a shaft 88 
which extends out through a side wall of an arm 
structure 89 and to the outer end of which is 
rigidly secured an operating knob 9}. Carrier 
87 is provided with opposing and cartridge re- 
taining spring clips 9 and 92 of the latter of 
which there are two arranged in spaced insulated 
relation to serve as connecting conductors for en- 
gaging the terminals 93 which project out of an 
end wall of the housing 83 as shown in Figures 
11 and 12. 
Overlying the inner face of the above men- 
tioned side wall of the arm structure 89 is a plate 
84 which bas struck out knobs 95 arcuately dis- 
posed in spaced relation about the axis of the 
shaft 88. Keyed fo this shaft is an arm 95 which 
bas an aperture fo receive either one or the other 
of the knobs 85 whereby the ca14ridge 83 may be 
indexed in either one or the other of its tilted 
positions. When in one position one of the styli 
tips 85 is in operative record engagement and 
when the knob 9} is rotated fo the other of ifs 
normal positions the other of the styli is in proper 
playing position. The opposite end of the arm 
structure 89 is so mounted, of course, that the 
arm may pivot about vertical and horizontal axes 
in accordance with usual practice. 
It should now be apparent that we bave pro- 
vided improved tone arm constructions for elec- 
tric reproduction of sound from disc or tabler 
type of records which accomplish the objects ini- 
tially set out. Without compromising on design 
features which bave proven themselves advan- 
tageous in reproducing recorded sound with high 
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fidelity we are enabled fo extend the rgnge of 
usefulness of the arms whereby but a single arm 
may be selectively employed for reproducing 
records of two different mechanical construc- 
5 tions. If is recognized that electrical phonograph 
pickups may be more advantageously produced 
by building the pickup cartridge including a cas- 
ing, transducer and stylus holders as a self-con- 
tained assembly fo be later mounted in a pickup 
]0 arm and the present invention allows this de- 
sired procedure fo remain in effect while yet en- 
abling the same cartridge and irm fo operate 
on two different kinds of records. Further, the 
arrangement for changing from one type of rec- 
15 ord to another which requires simply the tiR- 
ing or turning of the cartridge, is highly advan- 
tageous as being ecÇnomical and as hein0 fool- 
proof in operation. The saddle mounting of the 
first described embodiment is particularly advan- 
2o tageous in allowing many different types and 
styles of cartridges fo be employed in the same 
style of arm fo better adapt the assembly to the 
particular complete apparatus in which the pick- 
up arm is tobe employed. 
25 The above specifically described embodiments 
of the inventio.n should be considered as illus- 
trative only as obviously many changes may be 
made therein without departing from the spirlt 
or scope of the invention. Reference should 
30 therefore be had fo the appended claims in deter- 
mining the scope of the invention. 
We claim: 
1. In sound reproducing apparatus the com- 
bination of a horizontally disposed arm mounted 
5 at one end for pivotal movement about hori- 
zontal and vertical axes; a pickup cartridge com- 
prising a casing, a mechanical-electrical trans- 
ducer housed in said casing, a pair of divergent 
record-engaging styli carried by said casing and 
.lo operatively connected with said transducer; a 
cartridge carrying member pivotally mounted in 
the outer free end of said arm for rotation about 
the longitudinal axis of said arm, said cartridge 
being housed within said arm and being detach- 
.. ably secured fo said member, and means fo move 
said member about the pivotal axis of ifs mount- 
ing from one limiting position to another and 
vice versa, whereby a selected stylus of said pair 
may be moved into record-engaging position. 
,j 2. Apparatus according fo claire 1 further 
characterized in that said member comprises an 
elongated strip, means rotatably supporting said 
strip ai either end whereby said strip may be 
pivoted about an axis extending parallel fo but 
.5 spaced from the principal plane of the strip, said 
cartridge being elongated and lying on said axis 
when secured to said strip, and an aperture in 
said strip through which one of said styli pro- 
jects when said cartridge is secured fo said strip. 
;o 3. Apparatus according fo claim 1 further in- 
cluding a fixed mounting post for said arm, acoil 
spring having one of its ends connected fo said 
post, a cord having one of its ends connected 
to the other end of said spring and the other 
;.5 of its ends wrapped around said member, the 
arrangement being such that said coil spring 
tends to lift the outer free end of said arm with 
a force determined by the rotational position of 
said member. 
ïo 4. In sound reproducing apparatus the com- 
bination of a horizontally disposed arm of hollow 
construction and being open along its bottom, 
means mounting said arm for pivotal movement 
about horizontal and vertical axes, the outer free 
75 end wall of said arm having a centrally disposed 
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,aperture,,a member .in .saidarm .spaced rear- 
-wardly- from: said..ouer: , end. wall, ' shallow elonu 
ga-edU-shaped cartridge carrier-spanning said 
. aperture and:saidmember:and pivotally carried 
..at-one.end in saidapertureand af the other end 5 
 on- id member,.and a transducer cartridge hav- 
-ing a record engaging tylus projecting outwardly 
5f .both its.top_and, bottom watls rigidly but. 
,tachablyecuredto .said carrier. 
 .5.:Apparatus .accoding .to .claire 4 further 10 
. characterized -in. that the means mounting an end 
oLsaid carrier in.said.aperture cornpise a knob 
 flttingover thendextremity-ofsaid carrier and 
.having. round shank rotatably received in aid 
aperture,.saidknob having a .manually engage- 
able expoed portion. 
..MAURICE PAI. 
 -ALEXANDEI L..DVOlSKY. 
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